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^ #2fl4^ ^]2.2l ^^1 ^ ^^1^ ^^^^ ^7m^. ^^^^ 

n7fl 2^2^o] i7flfil wlH ol^o^^ ni7llfi] talH :4^<>ll <^^^ 

^^91^ 2m7fl^ el-oil- z\z\^6\] <a^€ TfloiH^;!- m7flsi ej-ois. z]-z]-oii <^4^ 

7>:5l ni >2in7fl5] ^l-^ ^ultb ^3.^ ^ ^^]'^]. ^ 2in7B^ ^^1^ e)-^ 

1- ^2]-<^] TflolH^q- m7fl^ 4ii e1-^# Z]-Z^-oll ^<:>l£ ^l-uj-ol^^o^ 

211^11- n^til*]-^, H^n^Alofl n7fl^ cflolBlol] -§-^e>c^ el-^^^^Ei alH 
sl-^^S. «>olol^ ^^5^1- Ej-^^S-^-E-l 2^ol3E ^VM-^l^S-^ c-lDl tilH Hl-^ 

-^S tiM<>1^^^» ^tb ^^71- nflas) >i o^eflolo^ n7ll^ tflsel ^l-o] ^ 

2 
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1-Efl4=l ^^1 ^ ^^1^ ^'^{Flash memory device and program 

method thereof} 

£1^ #2fl2^ TflolH i^^V^ 1-2114=1 ^15.51 'a^l^ -^-^^^ M-El-^fl^ 

£2^ ^ ^^Sl TflolH i^<>>^ #2114^ ^1S.£^ ^^1^ <a^^Hl^ 

£3^ £2<H1 M-El-^ c-llo]B] ^^o] s\S.S.o]€\., 

£4^ i£2«^l i-fBl-ia t-l^l cfl^^lE-l 5]s.^ ^^1<^1^ sls^oiq-. 

£5^ ^ di^^ TflolH h^^}^ nllS-e] ^^1^1 cl-# ^X\d\]c^ 

£6^ -£5ofl uj-Bf^a cl^l cflolEl ^S-^ ^^1<^1^ ^S-S-Ojcj-. 

£7^ ^ ^S.^ TflojH h^<^}^ #21141 T^la&l ^^1^1 it cf^ ^^Hlo] ^ 

£8^ S.7<^] M-Bl-ufl 7>'y:2lS5l ^AHlo^ il^:£olcl-. 



J 
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1020030000659 %^ <^^>: 2003/6/11 

<9> ^ TiilS.Sl ^^lofl HS-Zl^. ^71, ^ ^2|-o] 7>^ 

<io> <a«}:^<?l #2fl4=l i^liBl ^^^1^ ^Iro] <?l^£l^ ^Eflofl ic|-e|- i^oKNOR)^ 

#sfl4^ pils.5l ^^ji^l- ^fl:E.(NAND)^ ^IS-el ^J-^ls. ^^5l<H^i=l-. W 

^ 1-2114=1 ^S-el ^^1^ ^iS-e] ^S<^1 TflolH h:.<^}^ #Hfl4^ iifl2-Hl 

^^isq- TflolH ii<^>^ 1-Bfl4=l T^l-SLel ^J-^ls. ^^£l<H^t:f. 

<11> Tl^olH i^o>^ ^Efl^ TillSE) ^3-^1^ ^>u|.o^ el-olol] ^^7fl^ 

TflolE v\]3.^ i>:7> <?!^£l<H ^^^^S]?] x^^c^] HS.ZL^ ^^A] 

<H1 ^SZL^S)^ ollS.e1 7fl^oll ttj-el- ^'y- 7j-^]-7l- Cl-STfl ^Cf. tt)- 

<12> ^gflo^ ^|olH i^<i>^ #2fl4=l «g<^lo^ ^Aj^ M-Bl-tfl^ 

Ir^SSAi, ullael ^ cH^floKlO). S-f t:1sc1(i2). e^-ol :=2l-oliH(14), 

t:^^t:-1(16), ^91 ^^^MiW, ti^^c-] & ll (20) , ^ t^l^lE-l 

Sl^(22)^ 9X^. 

e^-ois. z]-z]-^ ^o^^ ^A^^ 7Mt^. 
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<14> ^ iEH^i, ^ ol3flol(10)^ n7fl ZL#-i- z^-z^-o] i7flsl tilH ^9l^S. o]^o] 

^ ni7flSl alH 5l-'?ll-((BLll ~ BLli) ~ (BLnl ~ BLni))^!- 2m7fl5l e}-^l-(WLl ~ 

WL2m)3i)- m7fls^ dti:±i el-^*(SLl - SLm)A>oHl o^^^ 2m >6i7fls1 TflolH 

^ ±d:L e^-oiofl ^f-o.^ ^^s^ZL ^5fl<el^ wjH e^-oio^i o^^s]ji 711 olB^ 

<15> :£loll u|-El-^ Z^-Z^-o^ 7]^^ ^'^^V^ 1:1-^4 ^Cf. 

<16> v\]s.^ ^ <>|5llol(10)^ ^TlAjofl e1-^#(WLl ~ WL2m)S. Jl^<a-(VPP)<^1 

S\JL Hl-oll-(SLl ~ SLm) ^ alB 2l-<yi:((BLll ~ BLli) ~ (BLnl ~ BLni))S ^7]^ 

•a-o] ^7>£)<H ^71 7> ^Cf. H^JL, HSZL^Alofl s).ols.(SLl ~ SLm)^ 4i 

i el-^o.^ Ji^'a-(VPP)o] 9l7}s\jL ej-oi-i-s. ^;^1:^<a-oi oi7].£)ji. 

el-ols-(wLl ~ WL2in)^ ^-l^E. 2}<?lo.^ ^'^^o] ^7>SlJl ^^5l;^l 

-^1^ 51-^1-^ ^^l^'a-*^! ^7>£)al, tilH 5^;^-i-((BLll ~ BLli) ~ (BLnl - BLni))S. 4i 

^o] ^s.ZL^s\7] ^711 ^cf. sl^AHl^ 5^-^-i:(SLl - SLm)^ ^^l^-a-*^! 9l7}S\ 

JL el-^l:(WLl ~ WL2m)^ -^^^ ef^i o.^ ^€^'a-<^l "^l^Vs^Ji -ti^sl^l ^ 
^ ^:)^ ^:^1^<3-ol '?]7>5lJl, wlH 5l-«yi-((BLll ~ BLli) - (BLnl - BLni))^ 

^7>£lTa ^'S- °fls.e] ^^--^E^ t-ilolE-171- s^^^cf. -^i^w>o1aH1^ ^9l^(SLl - 
SLm), Bl-'y*(WLl ~ WL2m), ^ wlH 5l-^-i-((BLll ~ BLli) ~ (BLnl ~ BLni))S ^ 

7]^o^ z]]^o] ol7>^cl-. s.-^ c1^E-l(12)^ x«]H2l s.-^ <H:^e)l^(RAl - RAx)* ^3. 
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1020030000659 #^ 'U^}: 2003/6/11 

91 ^^^^*(W1 ~ W2m)<Hl -§-^^1-'^ :li7lAloil^ 51-<?11-(WL1 - WL2m)S i^'y-^ 

^q:^ Hl-«?1*S. 9l7M^. B^lJ^Aiofl^ ef^o.^ ^■^^'a-^ 917} 

(WLl - WL2in)S. ^7>t!:^-. ±^ tzlsc] (16)^ <H^5ll:i^(RAl ~ RAx)^ 

^^>^ ltilB» ^1^^ S-f <^1^5llr:h(RAl ~ RA(x-l))# ra7l)S^ e)-ol ^ 

^^J:*(S1 ~ Siii)# ^^^tt^-. ^91 ^2^-^1^1(18)^ in7fls1 ej-o] ^^^i^l- 

(Sl ~ Sm)«^l -g-^*><^ e1-'?l#(SLl ~ SLm)^ ^-§-^4. dSiT^Aloi]^ el-«?l#(SLl 

~ SLm)S- '?17>§]-Jl, ^S-ZL^Alofl^ Hl-"?1#(SL1 ~ SLm)^ 'Jd^^ 

e^-^^S. <y7H>ji el-^l-S. ^:^l^<y-* ^7>sl-ji, el^Al 

<^1^ 21-^1-(SL1 ~ SLm)S <y7H>Jl, >iHflw>olAloil^ el-^#(SLl 

~ SLm)S. ^^^I^'y-^ ^7l-^i:f. r^sc] & ^El#^>H(20)fe y^lB^ 

:i(CAl ~ CAy)l- clS^^H i7H^ ^^3*>J1, n7fls1 tflolE-l o^^^ 

n7fl^ tilB e1-^#S- ^^ti-^^. ^, else] & ^eI^-^a-^ (22)^ n7l] zil-^l hIb 

s1-<y-i-((BLll ~ BLli) ~ (BLnl - BLni)) i7ll^ alH e1-^## *>M-^^ ^iH Hi- 

91-ir ^^^}'^ n7fl^ cflojEi o^^^ E^-ol^-doi ~ IOn)S-^E-l ^^^^ n<^]^'\m # n7l1 
^ «1B ^91^S. ^^tb^^. cisci & 
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^1E]^^A\(22)^ ^7]^]o\]^ n7ll ZL^S] alH e^-<?l*((BLll ~ BLli) ~ (BLnl ~ BLni)) 
S. ^^l^^-i: ^7l-^}Jl, ^^.H^Alollfe n7ll ZLf-S] tilH s1-<ill-((BLll ~ BLli) ~ 
(BLnl - BLni)) z]-z^-o^ i7i]o^ ujE ej-^is.^ *>M-^sl «1B ^-g- 

^/:£^ ^7>^>J7, 5]j^Al<^l^ n7fl nl-^ HlJE e|-<yi:((BLll ~ BLli) ~ 

(BLnl ~ BLni)) i7fl^ wlH e]-^!-^ ^>M-^^ til^ej-oi o.^ ^oj- 

^/5E^ ^^l^'a-^ <?17>^>^, ^i^w>olAl«Hl^ n7fl Ill-Si HlH 51-^1-((BL11 ~ BLli) ~ 
(BLnl - BLni))S. ^^1^"^-^ 91^}^^. HS-ZL^ ^^^1 ^]o]^] ^^.(22)^ 

cflolEl7> "S-f"^]'iolig y}oic>|>^ ^<a-(VBIAS)o11 -§-Tt^>^ ^<a-# c-lloitl 

^i-^tb 7W4r ^m}^ i4Ef^ 1-Efl4^ ^]3.^ ^J-^lo^ ^ H 

^^o] ^7l-El^, ^B. B^-o] ^B^o]B\aA)^ e1-^-i-(WLl ~ WL2in)S Jl^ 

^(VPP)^ '?l7H>Jl, ^o] B.s^o]^5\(i8)^ 2l-'y#(SLl ~ SLra)S ^^1^^ ell 

tq^u-l & m^#^^i(20)fe n7Jl ZLl-^ wlH e1-<yi-((BLll 
~ BLli) ~ (BLnl - BLni))S. ^^]^^^ eflt^ ^S.^ ^7>t!:i=f. Ii&l^. i^S-S) € ^^fl 
<^l(10)iflfil ^S.^ ^^^] tetb 4i7l -^^l-ol ^^^cf. 

H.S.ZL^ i^^ol ol7].5]ji^ "S.-^"5)1^S1 CllolE-l(DINl)5i}- "ar>ol"Elligo^ oj ^ 

i81olE-l(DIN2 ~ DINn)7l- "00.. 0"^ cH:^sllrfi(RAl ~ RAx)^]- o^J^efli 

(CAl - CAy)7> oj^s)^ 7>^*><^ H^zl^aI^I ^^^"^ 
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t:1SCl(12)^ <H^5ll:^(RAl ~ RAx)* t:]3.^^<^ ej-^ 

(Wl)l- ^<^1c>1lrtbcf. ^3.v:\a6)^ S.^ ^:^2fl^(RAl ~ RA(x-l))» i^^^^H 

olE-l(DINl)^ "Br>ol..efl^^ tilolB](DIN2 ~ DINn)» ^-g-^H n^]^ 

e^-tll-dOl - IOn)S. ^^^^ ^^^^^ ^^tVt^. ^1-^ ^e)-olti1(14)^ 

^ ^91 ^^^^(W1)<H1 -§-^*H 5l-'?l(WLl)-2.S- ±^ 1V^£^ ^"a-)^ 

^7>*>ji, q-tH^l ^:)^ e1-^#(WL2 - WL2m)S ^^l^-a- efl'i^ ^7>tbT=1-. ^91 ^ 
^'=>]^il8)^ 5l-<y(SLl)-^^ Jl^'a-(VPP)-i: ^7l-e>Jl, uj-o]^;] el-^#(SL2 - 

SLm)S. ^^1^^ ell^^ ^7>t!:t:f. t:lSDl & ^E^^eJj^i (20)^ c>:i:Befl>i(CAl 

- CAy)S cl^^^H n7fl wlH H^-^1-((BL11 ~ BLli) ~ (BLnl ~ BLni))^ ^ ^ 

^ n7fl2l wlB el-^^(BLll ~ BLnl)^ ^^^>ji z^]o]b] <a#^ e|-^*(I01 ~ IQn)^ -il 
5:<H1 -§-^^><:^ «1B 2l-^(BLll)^^ ^^(^1= 0.4 ~ 0.5V^ ^^)# <y7>^>JL, HlH 

e1-^«-(BL21 ~ BLnDS. ^^^^ . n7l)^ win el-^«(BLll - 

BLnl)4 e1-«y(WLl)A>ol<^l iiflS-el ^tl-o] ^.^n^^t:]-. ^, u]B el-^ 

(BLll)2l- 4q:E. Hl-'y(WLl)A>olc,fl <g^^ t^]s.b:| e|-^(SLl)-^^-^Ei wje ej-o] 

(BLll)-^S- ^^7> ^s] ^S-H^^JL, tilH 2l-ol(BLll)2|- ^:):^ 5l-^(WLl)^|-ololl <^^€ 
M-til^l ^s-o. e|-oi(sLi)o.^:^Bl wlH 5l-^-i-(BL21 ~ BLnDS. ^^-7} Ji^ 
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<22> ojufl, ^Vu^-o^ v\]3.^ ^dV S.S.^^S\7] nH^oll ±^ ^9l(SLlM^^ ^^5^^ 

<23> «>^<^], 3.^ cflolE-lCDINl - DINn)7> ^7>5)^ 4ii 

e1-<y(SLl)«^l 91^^ n7l]^ uflaE^ ^^o] 2.=- ^s.ii^s]7] nfl^o]] e)-'?l(SLl)-9-S. 
-^E^ alH e^-<ai-(BLll, BL21, .... BLnl)^^ ^^7> 2l-<?l(SLl)^l^i^ 
7j-*>7> 3711 ^cf. 

<24> ^, q-El-i^ #2fl^ #sfl4=| oflaei ^j^^^ ^s-o^ 

^A^s)^ 7j-^>7> ^el-^oil rchsf HSZL^H]^ uilas] :5l<a-ol 

^21-^1711 ^Cf^ ^^1^<^1 ^9X^. 
<25> ^ ^Vx^o^ H^H^Sl^ Pflse) 7fl^ol] ^7^1 o^o] eJ-^oljA^ ^ 

<27> ^^^^]-7l ^tt ^ ^'^^ l-2fl4=l ^ls.el ^^1^ n7ll nl-l- z^-zl-ol i 

7]\9] aje e]-cOl:S ni7B2] ulH s}<ai- z^-^^l <?1^€ ^e11<y4 2m7^2] 

Sl-ois. z^-z^-ofl o^^^ 7llolHsq- m7fl^ z]-z^-ofl o^^^ 7l.;5l ni >2m7fl 

2^ ^tiltb «>1eflol, ^ ^^-71 2m7ll^ Bj-^ls. z)-z^-ofl o^;^^ 

TflolBS^. ^y] m7flSl B^-^-i- Z]-2^-o11 <?1^^ dbi^Sif ^O^S 5>u).o]>^o^ tilH 



40-10 



1020030000659 %^ <U^}: 2003/6/11 

^^4r ^^^«>7l ^ ^^S] s.^^ ^]s_^ ^^12^ ^A1<^1^ n7fl 

z^z^-o] i7fl5] wilH ni7l]^ tilB Hi-<?I1: z^-^-^l J^ell^^f 2m7fl 

SI el-oi^ z]-z]-oil c^^^ TllolHi^ m7fl5] e}-oi^ z^-z^ofl ^^i- 7>^ 

ni >2m7fl^ ^1-^ ^altb <^5llol, HS-ZL^Alofl n7ll2l tflc>lBloil 

<:>]o:|:^i ^^1- :&e7^1 ^SZl^ ^S., ^7] 2m7fl5] e|.ois. z^z]-ofl o^^^ 7^] 

<5lHfi^- >^7l m7)l^ e^■^-i^ z1-z]-ofl o^^^ ^^si\. ^o]^ ^}yJ^o]^o:\ v^xi] a]H e). 
•a-^l ^a^^ ^ell^^ 7>^ ^<HS. 2m7fls^ T^wjt!: cId] o]^]o]^ ^ HSZl 

^Alo]] ^1-71 n7fl^ <?J^ c)l<^lH:i<^l -§-^^1-0^ ^7l v^x2] o]^]]o]oj^ ej.oi 
^S.^B\ ^7] ^o]s. ^}^o]^d] eld HjH 5}olo.^ w>olc>1i J: a 

0.^51, ^7] ciPl cHefloi^ n7l]^ c-lDl w]e e^-ois. z^-z^-oii o^^^ JE-efl^Jz}- ^7] 
2m7flS] e^-oll: 2\2^6\] 7)1 olH^ ^7] m7llSl ^d:, El-ols. z^-z^ofl o^:^^ ^ 

7>^ n >2ra7flSl DiPl v\]s.^ ^ul^V c^n] ^ o]^o]d] ^ o. o. 

S n/y7B2l c-lnl als e^-ois. z^-z^-ofl .g^^g >^7] 2m7]\^ a)- 
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ois. z]-z^-oil o^^^ 7]]o]^9\- ^7] m7fl2] ±^ el-ois. z^-zj-o)] o^^^ 7>^ n/y x 

2m7fl2] l^nl ^]3.^ «^ ^Wj^V C-ln] nfliel ^ ol5llol<y .^S. ^A^, 

^}V^S] C-^nl 2l-«y611 o^^^ :^5^1<?l2l- 2m7flSl Bj-^-t Z^-Z^-ofl T^lo] 

JEfif ^7] m7^^ ^91^ zi-z^-ofl 7]-^ 2m7flsl ^ultl: 

^7] ^^^*>7l ^tb ^ 1-2114=) ^I2.e1 ^1-^1^ ^SZL^ 

n7ll z^-z^-o] tiiH el-^l-S- <^l^ol^ ni7fl2l HlH ^ 

2m7flS] eV^l- z]-z]-oil <g^^ Tfl^^lH^!!- m7fl2l ^L^i e^-^l: z^-z^-o)! <?1^€ 

7>^ ni >2m7fl^ v\]s.^ ^w]^ ^ o:|eflolo:i ^^n^ wj-i^ofl ^ 

<^^^, ^7] 2m7flSl z^-z^-ofl c^^^a 7llolH5tl- >^7l m7fl2l B^-o]^ z^-z^-<.fl 

^o]^ ^}^o]^c^ tin] tilB e^-olo^l c^^^ ^ell<?l* 7>^ ^c>l:£ 2m7fl 

^ ^511<^1^ n-x(x^ n^7>^l^ ^T^)7fl5] aJ^^ m]^ 

el-tll-S H>olo1^ jtis^s. §i.j7, sLSn^Alofl >a-7l n7fl^ t-flolE^oil 

^ ^^7} ^7] v\]S.€\ ^ c>leflolo^ x7B^ DllS.e:) ^^^o] HS-ZL^^ nfl ^7] dt: 

<^1*]-, ^^tt *H ^ ^'^^ #5114=1 ^IS-Bl ^^1 ^ ^] ^J-^1^ H 
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<32> t£2^ ^ ^B.^ 7llo]H h^o}^ 1-Hfl4=l ^^IS-el ^J-^IS] -a^^l-^l^ ^^^^ 

<33> iE2<^lAi, Dflae^ >i <^eilol(30)^ n7fl^ cln] til^ £)-«yi-(DBLl ~ DBLn):^ 2m 

711^ ^:)^ 2}<?11:(WL1 ~ WL2m)2f m7]\^ ±.^^ ^9l9iSLl - 2m >ft7ll^ 

7l]4^Jo] nflas^ ih^ife e|-<yoil ^^-^S :^ell^^ «1H el-«el 

<34> 3£2ofl M-e^-hE 1:^* 7]^^ cf^s). 

<35> £2<:'ll M-Ei-^a Sloll q-Hl-vfl ^i.*^^ ^^^^ 7]^^ £1S] 

<36> DiP] Dflsel '^eflc'Kso)^ ^71,' HS.^^, ^ ^^wl-olAloi] el-^l#(SLl - 
SLm)3l- 2l-^l-(WLl ~ WL2m)S. ^3.^ ^ <H3fl<^l(10)S ^7>3S]^ ^<^4_^ ^] 

DBLn)S ^^1^"^- efl^^ ^<a-ol o17].s1jl, H^h^aIc^I^ c-^dI tajH el-«el#(DBLl - 

'g- i^iasi Hszi^si^i ^711 ^rf. c-iPi ^o]^ ^^(32)^ ^.7^^ 5:1 = ^ 

>i^Hl-olAlofl^ c-lP] ulH el-oi-i-CDBLl ~ DBLn)S. ^^l^<a- efl*!^ ^-y-^ '?l7Vs:Vji, ^ 
Sll-^Al«5fl^ dlojEKDINl ~ DINn)* o]:^^>c^ ^0]^^} "^-fefl^ol^ 

2^1 Cl^l tl7H>«^ «fl^ Dlo] M]^ 
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(VBIAS)<H1 ^^^V^ ^^a-^: clT^l «1H 'i\.7}t}c^ ±^ B^^l^S. 

v^xj] alB e1-<?l^S. wVolo^^, ^=-7> ^^?]] ^t\., ir).e|-A-^ , cln] hIb 
e1-'?ll-(DBLl ~ DBLn)S. «y7>5l^ ^<a-^ n7fl ZLf-^ wjH e}^l-((BLll ~ BLli) - (BLnl 
~ BLni))S. 917}^^ ^, wlH ef^l-(BLll - BLli)^ >Jd 

7]^^ ^^t}^ £2^1 M-Ei-^ #21)4=1 ^ i 

±^ ^^<^1 ^71-51^, ^^J= e|-^ :E.5fo]H^(i4)^ el-^l-(WLl ~ WL2m)^ Ji^ 
"a-CVPP)* '?l7H>ji, :^e1-ol«1(18)^ e|-'?l«(SLl - SLm)S. ell 

^^1- <y7H>jL, tq^D) & ^Eii-ijiA-i (20)^1- cim] t^]o]B\ 2)^(32)^ 

n7ll ZLl-^ ulm £l-^l:((BLll ~ BLli) ~ (BLnl ~ BLni))^!- wjH ef^#(DBLl - 
DBLn)S. ^^l^'a- eil'ifil ^7>t!:4. ^sl^. ^lS.5l € <H511<^Ul0)vflSl v\]3.^ 

^1: ^ tin] v\]3.s] ^ <H£fl<^l(30)i^^ c-li^l i^lSLe} ^1-<H1 i:flt!: ^7l -^^o] ^^^cf 

cllolEi(DIN2 - DINn)7V <a^£lJi, "00. .0"-2l S-f «H:^sfl^(RAl - RAx)^ «H^efl^ 
(CAl ~ CAy)7> ^-^^ 7M^-^ SSZL^Alo^ ^^^}^ til-^sf :^t:f. 

s-f Ti|si=1(l2)^ s-f <>1:^5ili(RAl - RAx)l- c]^^^r>cx^ ej-o] ai^aij: 
(Wl)l- «?l'H]ol-i:t!:T=1-. ^^^-1(16)^ <HH5ill^(RAl ~ RA(x-l))* r]3.^^}<£\ 
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olBl(DINl)Sf "^>ol"efl»go^ c-11o1eKDIN2 ~ DINn)^ t^^^H t^jojE^ <y^^ 

sl-^yi-dOl ~ IOn)S ^^tf-i^. ^^H. e1-"y =e|-oltf|(14)^ 

Hl-^ ^^^^(Wl)oll -i-^^V'^ e|-^(WLl)-9-S ±^ IV^iES] :g<a-)^ 

141:^^1 el-^-i-(WL2 ~ WL2m)^ ^^1^*^- efl^i^ <?l7l-t!:^. iii^ii el-<el ^ 

s1-<^lHl(18)^ ^91(SL1)^S. Jl^^(VPP)* ^7>*>JL. x^n]^] el-«y-i-(SL2 - 

SLm)S ell'i^ ^7>t!-cf. & ^eII-^a^ (20)^ «H:^5ll^(CAl 

- CAy)^ x:]3.^t}<:^ n7l] ZLl-S^ 2l-^*((BLll ~ BLli) ~ (BLnl ~ BLni))^ ^ ^ 

^ n7llfil ef^«-(BLll - BLnl)^ ^^^>Jl ^c>]b] <a#^ 2l-<?Il:(I01 ~ lOn)^ ^ 

:^<=>il «1B 2l-«?l(BLll)^S. 0.4 - 0.5V^ ^^)* ^7>*>J1. «lH 

2l-^*(BL21 ~ BLnDS ^^^'y- sfl't* ^7>tl:^. , HjH el-«?I(BLll)2)- e}- 

•yCWLD^l-ololl <^^^ v\]s.^ e]-^(SLl)-^S.^E-1 uIb s1-<?1 (BLll)^S ^^7]- 

^s] HS.-L^£lJl, «1B ei-<y(BLll)2|- h1-^(WL1)a>o1oi1 <^;g^ uj-r.!^] ^ 
■i-^ 5l-^(SLl)^S.-^Bl HlH e1-'y#(BL21 ~ BLnl)^ ^^7} ^^t] ^o> 
^^1 ^^cf. c-lol cflo]E.-l SlS(32)^ cflolE-KDINl - DINn)» wl-;^!^}-*^ cia] 

w]B 5l-oll-(DBLl ~ DBLn)S ^^tlrCj-. ^. cln] wlH el-^(DBLl).2.^ efl^^ 
<y7]-*>:rL. cinl «]E e^-^l-(DBL2 ~ DBLn)S. 0.4 - 0.5V)^ ^7>t!:t:f. 4 

r^u] e1-^(DBLl)2}- ^-):^ ej-oi (wLDAj-ojo)] <^^^ xi\u] nflae:) ^go. 
^(SLD^^-f n-lDl wlH s1-<y(DBLl)-^S ^^7> ^e^] 2SZL^£|;^1 ^jl, ii\ 

D] ulB 21-<?11-(DBL2 - DBLn)^ e|-^(WLl)A>ol6)l c^:^^ c^d] ^]s.^ 

s1-^(SLl)-^S.-^E-1 DlPl wlB e1-<?l»(DBL2 ~ DBLn)^ Hfolol^ *e] HSn^^ 
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^. ^>M-^ s]-o]^s.^B\ ^>u|.o^ HlB el-<?l^^ Jls^ ^s.<^. ^^q.o^ 

^ ^las^ H ^^^^ ^-B- 7llolH<Hl ^^^<3-ol 70% ~ 80%^iE 

nl-El-Ai c^til Dfls-el HS.ZL^£]^t:iel-£, t^ol wlHel-ol<Hl :5i^^<^J-^ <y7>*]-7ll£] 

£2oll q-Bl-^fl a. ^i^go^ §>i4o^ 

^efl^l(30)^fl^ c^n] 7fl>-7-|. n7fl<?l ^-fojl. t^IS-S] ^ «Heflol(10)vfl^ 

HS-Zi^El^ t»ils.el ^^s^ 7fl=^^i4 cl^l € «Hell<^1(30)vfl2^ ^szl^s)^ v^xj] 

^, i^llS-el ^ ^eflol(10)tfl^ S^I1^3^]^ v\]S.^ 7ji^7> 1711^ ;g-foll C-l 

T^l DflSSl ^ <H2ll<il(30)iflSl =5.11^5]^ dn] tiflsel 7l]^7> (n-l)7B ilJl, 

Tii]2.e] ^ <>^^l]ol(l0)^fls^ pfla.el ^il-S] 7ll^7> n-27ll<^l ^-f<^^ ^^n] 

v\]S.^ 4. <^^]o]iSOM^ HSZl^S)^ U-lTn] -il-Sl 7ll^7> 27fl7> ^nf. 

^n^il^ 7fl^7> ^<a*><^ ulH el-^^s. ;?! 

^SZL^slfe ^^^^ ^0^0] ^<a^].7fl ^cf. 

S.3^ IE2'^1 M-E^-^ c-flolBl ^^1<^1^ <y«lE-l(INVl), PMOS 

H^;^1^E1(P1), ^ NMOSB^:^l>iE-l-i-(Nl. N2)S. ^cf. 
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<45> 1^3011 i^El-'^ c-flolE-l ^|.q.o^ cllolE-](DIN)-i- SJ^^V'^^ ^VM"^ ^ 

^(din)* ^^J^V^ 5]^ ^-^^^ ^^]^, ^^]^^^^ n7ll^ ^^^^cf. 

<46> iE3<Hl M-Bj-i^ ^^*>^ 

<47> HS.ZL^A16)1 i3l-olol>h ^«a-(VBIAS)ol ^7>S)^ NMOSH^^l^iBl (N2)7> ^^cf. 

<48> tllolEl(DiN)7]- "^Vol-efl^olig, ^tH^UlNVl)^ "^H-e^lt^ <0^» ^^^} 

<49> ^^^], c-ll<^lBl(DIN)7> "S.-f"5fl^olig, <?1H1H--1(INV1)^ "S.-f-ell'i^ >^S.m 

tiV^^H "s^><>l"Bll'i^ ^^,§t!:^-. HH^^, NM0SH^^l:iiEKPl)7> 

<y- e-ii^o^ ^^(din)# ^^^5^>:ii, ^<>]^]mn)7} "s.'^"^m<^]^ 

<5i> :£4^ :£2<^1 Ti\n] DllolE-] ^S.^ ^^]<^]Si\ SiS-^S.^^, PMOSH^^l^i 

EKP2), ^ NM0SH^^l^Bl#(N3 - N5)^ ^^^ij^H ^cf. 

<52> 3^4011 q-E^-^S E^P] VH]o]B\ <^^^ o^^ C-l]o]El(DIN)» ^ ^VH" 

^ >a:^(din)* ^^5*>fe ^S. ^^i^ i^-^^a ^<^H. ^^1^^^^ n7flS. 
<53> :£4o]l t^El-.^ ^^o^ ^^*>^ tq-#3i}. 
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<54> ^7], ^B. ^ ifi^w>*^l^l<Hl "*><^l"efl'i^ ;^1'^^J:(C0N)7> <?l7Vsl^ NMOSB^^l^ 

<55> ns^Jl, HSZL^A]oll w>o1ol>; ^^(VBIAS)<^1 ^7>Sl^ NM0SB^^l>iBl(N4)7> ^ 

<56> t:-11o1e-1(DIN)7> "s:>ol"£ilifol^, NM0SB€^l^Bl(N3)7> ^S\o] ^<^o] x\ 

^ «>oH^ ^-<q- :g.o^^ a.7lSl ^^7> ^t:f. 
<57> tiViaofl^ oj^ cflolEKDIN)7l- "^-fefl'iol^, PM0SH^;^l^Bl(P2)7> ^-^^ 

<58> c-lD] c^lolB] HSZl^aHI c^lolBl(DIN)7> "*>ol"£fl»go]^ ^ 

^^(din)l- t^JW. 

<59> ^^^^ ;y-ol dlolE^ oj^ c^xi] cIlolB^ <a ^ ^ i^IoIeKDIN) 

<60> nl-e^-A-i. ^ ^x^^ ^A]o^]o^ l.sfl4;) pilisl ^^1^ i^lae) ^ <^^^]<^]9\ 4]^ el-^ 
^ 2l-<y^ ^^-^ 21-^ ^ ^91^ cfl^^lEi <y#^ el-o]oj 7fl^i?># 

o] xi\u] 5l-«?lA>ol6il xi\xi] v^s.^ ^«lt!: c]!^! ^lS.5l € <H«11<^1# ^7>^ 
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^tt 7]]^. ^, ^o]6\] <^^S\o] a^^^Sl^ ^s-o^ 711^7]- 

c^jolB] <a#^ 7H^7> 0.^«-Bl «1 

<61> ZL=lD)l. J£2<H1 l4Ef^ ^Alo^lo^ ^gfl4^ ^3-^]^ cflolEi el-^l"^ 7fl 

^71- ^7}^U] DlT^l >i <H5fl«^l^^ Cl^^l °flS.Hl ^^^l 7fl^7> ^7>*>7ll ^ 

<62> 3£5^ ^ ^l^O^ TflojE i-0>^ ^Sfl4:) T^la.el ^^jOj Cf^ ^Ajc^lO] 

<63> i£5<HlAi, c-li:'! pflS-H^ >i c>l5i]ol(40)^ n/37l)^ c-lDl w]S e|-^l-(DBLl ~ DBLn/3) 
3|- 2m7fl^ s1-<a#(WLl ~ WL2m)2l- m7fl£l irfi 2l-^-i:(SLl ~ SLm)^l-<>l<^l 9^^^ 2m x 

n/37fl5l TflojH Cln] uflSLe) ^s.^ ^Hl^l-<^ "^^^^o] 9X^. ^^Jl, ^*>S. o] 

^t}^ 27"^^ 2] DflS-e] ^#51 ^91^] ^^^S. ^5)1 :^<^ U] 

<64> :£5oll i^-Bf^ 1:^1- z^-zl-o^ 71-^ ^^*>^ tq-^i]. 
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<66> ic^u] xi\]3.^ ^ «H2fl°l(40)^ £2<H1 M-Ei-^ u\x2] Djiael ^ <^e)lol(30)sq- -^^tb 

H 2l-^l-(DBLl ~ DBLn/3)S- ^^l^-g- ^M^^ ^^^^4: ^7>*>Jl, HSn^Alofl^ 3?^^ 

cHlolE-1((DINl ~ 3), (DIN4 ~ 6) (DIN(n-2) ~ DINn))* 

no]B]7} S.^ "S.^"^]Mo]^^ ^^^Sh efl'i* cl^l tilH e|-<a-^S ^7>^>ji, 3711 

«1H 21-^-9.5. <^lx41. 3711^ t-llolEl^ "*>ol"5l]itol t^c,]B\S] ^ofl 

n^-5f DlDl tilH el-<y-^^ ^el-^lTfl ^4. 

<67> £5<^1 M-Bl-^fl c-l^l c-ilolE^ 2)5.^ ^^Hl^^ 5l^:£^Al, ORtI] ol H(OR) , 

PM0SH^^lr^iEl(P3). ^ NM0SH^^l^Bl#(N6 ~ N12)S ^^asl^H 
<68> £6<^1 L+El-ia t-ll<^lB-l ^S.^ 3711S] c-llolE-KDINl - DINn)!" SJ^^H 

M-^ ^^(ddinl)» ^^^S^>^ 2)5. ^^^^ i4B)-\fl ^oH, ^^1^^^^ n/37flS. ^^^^ 

<69> £6^11 q-E]-'^ ^i-^^ ^^^>^ T^f^i). i^rf. 

<70> :5^7l, e).^, ^ ^^W>olAlofl "3:>ol"Bll»§o^ ^]<H ^^(C0N)7> ^7]-3£)^ NMOSM^^l 

^Bl(N12)7> ^;^1^^ efl^s] ^^(ddinl)l- 

<7i> O.^JL, ^S.ZL^^]<^] v}o]o]^ ^^(VBIAS)ol <?l7>£l^ NM0SS^^l:^Eil-(N7, N9, 

Nll)<sl ^^4. 
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cflolEKDINl ~ DIN3)7> S.^ "S.'^"^no]^^^ 0R7llolB(0R)7> 
Aiji* ^VAj^Vcf. ojoii 45^.^ PM0SH^^liEKP3)7> ^s\o] ^^^<a- efl^oj x]^ 
(ddinl)l- ^^St!-^^. 

^o]B\(mm ~ DINS) ^^o] "*>ol"e^lif, "S.-f-ell'i, "S-f "efl^o]^ , oRtJIo] 
H(0R)7> "sr>ol"efl»i2l Ai^^ ^^^tbcl-. <^H1 NM0SS.^^1^E-1(N6)7> 
PM0S:E^^liBl(P3)7> ^HSlol ^<a-sl ^^(ddinl)l- ^^^ttcf. zlb]^, e|- 

no]B\mm ~ DIN3) ^^o] "^>ol "ell's, "*>'>l"e11'i, "S.-f"5ll'io]^, oRTflo] 
H(0R)7l- "^>ol"sil^o^ A]^^ <=>M NM0SH^^liEl#(N6. m)o] 

Jl, PM0Sm^^l^El(P3)7> ^^s)cH ^^(ddinl)* ^^Stlr^-. ^^^1^, 

Bl-^-^S^El DlDl tilH E|-ol o.^ i3l-olo:|x^ ^^7> JlSTll 5]j7, o] nfl Vi}o]o]^ 
el-oi o.^H.Bl 2711 «1H ej-^-i-S- Jl^.^ :^^s>\. 3.7]?} ^<U^ 

c-|lolE^(DINl - DIN3)7> 3.^ "^>ol"ellitol^, ORTflol e (or)7]- "*>ol"5iHf o| 
^Sl- ^^Stlrcl-. o]6\] vc^E^^ NM0SH€^1^E-11-(N6, N8, mO)o] S.^ PMOSH^ 
^l>iEi(P3)7l- ^H£lo| ^<a-^ ^:£(ddinl)* #^1^4. zle^^, el-^o.^-^ 
El U-lD] wlE el-o] o,^ ti>olo|>^ ^^7} ^s.7]l olnfl Jie.^ wV<^l*H^ ^ 

5l-«?10.^YEl 3711^ WlH El-"y§S. J:=^ tl]-ol <>! ^ :^^.S>\. 3,7]?} ^^e>C|-. 

40-21 



1020030000659 #^ 'U^}: 2003/6/11 

wlB 5^-^* ^*><^ a.7l^ s^*>^ ^^m-. 

<77> u^-e^-A-i, x^sofl q-H^-^ ^ t\.^ ^^Hi^l l-5fl4^ oflas] ^^1^ ^o]B\ ^# 

^ el-oio^ ^ov^ic-ls^-s dloiE-l <a#^ ^^^^ ciDl alH ^h] 

<78> -^^t!- ^^1<^l<^>««i^ 3711 -5^!^ C-llolBloll ^-^^ «1B *«i-<=^ 

^H.^ 3^7^^ 2:^^>^ \^t^^J^\S^o^^^, 2711 SE^ 47l) o] >^>2l 5^ <y ^ c-llolBl 

oil r^s^ ^>q-^ clT^l alH 5]-^* ^^>oi S^^>£S. ^a^^}^ 7>^ 

<79> :£7^ ^T^o^ TflclE i-c>^ ^2fl4:) pj|2.Sl ^^Ifi^ 3E c}-^ ^Al«^l^ ^ 

l-^S^A-l, 5E1<^1 M-El-'^ Ir^JEol] NMOSH^^l^E-l cHefloKso), ^ 

<80> £7<^1A-1, NMOSB^^l^Bl <>|^1<^1(50)^ ^^rl] m]^ e|-<?l(DBL)2|- 2m7llSl ^Jjc e^ois. 

(WLl - WL2m)3}- m7ll2l e1-^*(SLl ~ SLm)A>olofl <^^^ 2m7^^ NM0SS^;^1 >iEll-^ 

np-«l*H T^^^slo^ oj^z].^ n^Jl, ^^-S. <^]^^^ 2711^^ NMOSH^^liE-l#^ ^^^fe 
el-oloj] <a^^ai =«11^^ ^^^] wlB el-^ofl ^^eIji TflolH^ z^z^o^ 

«ll^ <^^s\o] $X^. NMOSH^^l>iEi cHeflolo^ NMOSH^^^l^iBll-^ TflolH 

^A>ol^ :^7|]7> ^^711 ^;^l5lo1 Jl^«a-o]l ^ ^cf. 

<8i> £7oll M-Bl-^ z^-z^o^ 7l^^ ^^*V^ cf^sl- :^rl-. 
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<82> S.701] q-Bf^ #^1-^ £1^1 ^^m^- ^"U^ 71^^ 

SLm)3)- e1-'?l#(WLl ~ WL2m)S- t^1S.£1 ^ c>1 ^ll'^KlOS. ^7V£|^ ^^a-^ ^"^^ ^] 

^^^'a-'^l ^7mrl-. ^fl- 7>>a:^S.(52)fe c-l] o] (DINl ~ DINn)<Hl -§-^*M 
el-'^oil n7fl^ pflS-el ^iSo] ^^Ajofl ssn^* nfl^ ^^1- niel- ^>^, ^1 

S.^ ^ <^S|]ol(10)o^ 17]] xi)ls.el >iol HSZL^Sjol *>l+Sl dfcii^i HjB 

el-<?l-^S. ^^7> lel^Ji ^1-^, 7>^2lS.(52)fe cflolEiCDINl ~ DINn)^!] 

-g-^^Vo^ *>u}o] c^n] tilH 5l-«y(DBLl)^S ^^7} (n-l)l7> 

<84> S.7<^1 14^1- \fl 7>>a:2lssl ^Alc^lo] s^S-iE^Ai, PM0SB^^1^eKP6). 

NM0SH^^l^iEi-i-(N13-l ~ N13-n, N14-1 ~ N14-n. N15), ^ fes]^ S)^(60)S. ^-^^S)<H 

<85> Hs-Hl M-^'^ -i^^^ ^14. 

BKN15)7]- ^S)<H ^^l^<y- efl^Sl ^^(out)» 
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<87> U-^JL, HS^^Ajoii t3>o]ol:i ^<a-(VBIAS)ol ^7l-£)^ NM0SB^^l>tEi»(N14-l ~ 
N14-n)<il 

<88> cllolEl(DINl ~ DINn)7> S.^ "S.-^"^^<^M, fee)"^ ^5.(60)^ "5.-f"5ll^ 

^ -ilSLt ^^Stbcf. PM0SB^^l:^iE-l(P6)^ "S-f "511^31 Ai^ofl ^-S 
^<y- efl^o^ ^^(out)* 

<89> i:-]lolEKDINl)7l- "^>ol"efligolj7, ^v]^] c-llolBl(DIN2 ~ DINn)7]- 3.^ 

s.-f"5ll'Sol^, ^e1^ ^|S.(60)^ "*>ol"eil^si Ai^^ ^>-Ss:>ji, <:>l<ifl itfs)- PMOSH^;^! 
:iEl(P6)^ nelJi. NM0SH^^1:^^E.-1(N13-1)7> -^^JL NM0SH^^liB^§(N13-2 

- N13-n)<^l ^HSjol dii^ ^<a-^ ^^(out)* ^^Stb^. <^1<^1 ±^ 

<90> cflolBl(DINl - DIN(n-l))7> "■3r>ol..efli§o]j7, cflolE-] (DINn)7> "^-^--efl't 

2|S(60)^ ":S>ol"e^lito^ Aiji^ ^^S*>^. PM0SB^;^liBl(P6)^ SlE.^ 
rf. zielJL, NM0SH^^l:iEl-i-(N13-l ~ N13-(n-l))ol ^s)ji NMOSH^^^lciBKNlS-n)*^! 

^ tJ>o]oi>; (n-l)l7> ^cf. 
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nfl, cl]olBl(DINl ~ DINn)7]- S.^ "^}<^]"^]M<^M , c-jn] e)- 

9l^S. = ^ w>olol:t ^s-^ nl7> ^nf. 
<92> £7o11 uj-El-i^ ^ ^^s] a cf^ ^A1<^1^ ^2fl4^ T^lael ^^Ife §>M-fi1 ciDl alH 

<93> ^76]] i4E|-^fl ^ #£fl4^ t,l]2.5l ^^]^ ^Vl^^ V^U] U]H 5^-^<^l 

NMOSH^^^l^Bl <H211«='1» A>-g-^o.^>i^ S.2 ^ £.5<^ M-H]-^ l-2fl4^ pfljae] :3-^lofl 

<94> ^v^tl: ^^1<^H1H^ ^S.^ TllolH i^o].^ #Hfl^ T^lS-el ^^11- ol-g-^H ^'^^V 
5!^!'?}:. ^12-2^ €#^1 i^i^^i #Efl4=| <^l-\d ^-f'^lS ^ ^^'^s] 

<95> >a-7lollAi^ ^ ^i^o^ WV^^I^ ^^^V^^l^. 7l# ^<:.> 
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n^el-^i, ^ #efl4l ^]S.^ ^^1 ^ ^v^jo) ^S-H^ c^lolEi 
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» 

11 

^ ^ell^sl- 2m7ll^ e^-oi^ z]-z^-ofl <^^^ TflolHi^ m7fl2l sl-ol* z^-z^-ofl 

^€ 7>^ ni >2m7fl2l iifls.&l ^1:^ ^t3l*V v\]s.^ ^ o]i]]o]; ^ 

2m7fl^ z]-z]-c,il TllolHsq- m7]ls] z^-z]-oil 

^o^s. *>i4o]>^o^ c-lDl wlH 21-^<^1 <?1^€ 7>^ ^ol3E 2m7ll 

H^n^Ajoll n7fl2] t-flolE-loll -g-^s:>C^ >^7l ±^ ^9lO_S.^iE.] ^7] £)- 

= ^ «>oio^^ ^^fif e)-<y o.^^E^ ^^'°] 

^-i-o] ^S-H^^ nfl -^7] e)-0] 0.^-«.E-1 -^-^l n7ll^ ^9l^S. 

2] 

^ :^2ll<el4 2m7llsl el-^# ^^^] TflolH^if m7l]^ ^919 ^^^] ^ 

7}^ ni >2m7fl^ oflS-el ^Hl^b ^ISBl € <>|2^1<^1; 
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^7] 2m7flsl el-ol-i- 2J^2^6\] c^^^ n^]^^ ^7] m7l]s1 5f<?ll: z^-z^-ofl 

<^^^ 2^c>|£ ^VM-^l^l-^ ^^^^] tils s^-olofl c^;g^ JE-Sfl^^ 7>^ ^c>l£ 2m7fl 

31 

^l2*J-oil $Z<H^i, ^71 #efl4=| ^la-el ^^1^ 

H-S-n^Alofl ^7] ^ifl^ -^^71 wi3 el-ois.^ 

-i-ol ^SZL^^ nfl >^7l 'Jd^^ 5l-«el^S.-^Bl >a-7l n7ll^ WlJg. el-OH-^ 

[^^*^ 41 

^l2*J-on ^o^A^. .^-71 ni >2m7\{3\ v^^^] z^-z^-^ 

TlloiH #2fl4^ oilssl ^o] ^^lo.^ sr>^ #2114^ pflae] ^j-^l . 

51 

^12*J-^1 $l<H>^i. ^7] c-lnl <Heflol^ 
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n7l]^ e^oi^ z^-z^ofl o^^^ ^efl^s)- ^7] 2ra7ll2] z^-z^-ofl 
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